at: 3:07AM, 7/8/2003 

KAJIWSSOCIftTES Fax: 06^300-3591 200357 8Btt) 15:52 P.02/B0 



CONVEYOR CLEANER 
AND 

INK-JET PRINTING APPARATUS INCLUDING IT 

5 BACKGROUND OF THE INVENTION 

[0001] 

1* Field of the Invention 

The present invention relates to a conveyor cleaner 
for cleaning a conveyor for conveying a laedium being kept 
10 on a conveyor face of the conveyor/ and also to an ink- 
jet printing apparatus including the conveyor cleaner « 
[0002] 

2* Description of Related Art 

An apparatus is known in which a medium is conveyed 

15 with heing kept on a conveyor face of a conveyor by 

electrostatic absorption and in this state, some process 
is applied to the medium* For example, an ink-jet 
printer includes therein a conveyor belt* Paper as a 
print medium is conveyed with being kept on a conveyor 

20 face of the conveyor belt by electrostatic al;>sorption. 
In this state, ink is ejected onto the paper through an 
ink- jet head to form a desired image on the paper. 
[0003] 

In such an apparatus, in use for a long time^ dust 
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such as paper dust adhering to the conveyor fiace 
gradually incr eaaes Its amount. This may weaken the 
holding power for keeping a print medium, e.g. paper, on 
the conveyor face. Accordingly, such a trouble may occur 
5 as paper is not suitably kept on the conveyor face and 
conveying process cannot be properly performed. 
[0004] 

To solve the above problem, a conveyor cleaner may 
be provided for cleaning the conveyor face to recover the 

10 holding power. For this purpose known are various types 
of conveyor cleaners: for example, a type in which a 
blade is brought into contact with the conveyor face to 
scratch dust off; a type in which an absorber roll having 
absorbed water is brought into contact with the conveyor 

15 face, to wipe dust off; and a type in which an adhesive 
eheet is brought into contact with the conveyor face to 
transfer dust to the sheet. 

[OOOS] 

However, in case of the blade type, dust scratched 
20 off is apt to accumulate on the blade. Accumulation of a 
great deal of dust may deteriorate the cleaning 
performance of the conveyor cleaner. Therefore, removal 
of dust from the blade must be frequently performed. In 
case of the absorber xolh type, supply of water to the 
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absorber roll must be frequently performed. In case of 
the adheaive sheet type, replacement of the adhesive 
sheet must be frequently performed. 

[0006] 

5 Thus/ in the conveyor cleaners of the above- 

described types, maintenance or replacement of the 
cleaning member must be frequently performed. There is a. 
problem that the work load for the maintenance or 
replacement is heavy, 

10 

SUMMJURY OF THE INVENTION 

[0007] 

hex object of the present invention is to provide a 
conveyor cleaner in which replacement of cleaning member 
15 need not frequently be performed and time, labor, and 

cost for maintenance can be decreasedi and to provide an 
ink- jet recording apparatus provided with the conveyor 
cleaner. 

[0008] 

20 According to an aspect of the present invention, a 

conveyor cleaner comprises an adhesive layer formed by a 
viscous body, and a cleaning roller whose circumferential 
surface is covered with the adhesive layer, wherein the 
cleaning roller is rotatable with the adhesive layer 
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being In contact with a conveyor fac of a conveyor for 
conveying a medium, 
[0009] 

In the above construction^ the cleaning roller can 
5 be rotated with the adhesive layer being in contact with 
the conveyor face of the conveyor. Thereby, dust 
adhering to the conveyor face of the conveyor is 
transferred to the surface of the adhesive layer to clean 
the conveyor face of the conveyor. As a result/ the 

10 holding power of the conveyor for a medlusL that has been 
lowered due to the dust is recovered^ and sure and smooth 
conveyance of a medium by the conveyor is realized. 
Because the adhesive layer is formed by a viscous body, 
even if dust is placed in a fine recess on the uneven 

15 conveyor face of the conveyor, the adhesive layer can be 
deformed in accordance with the unevenness of the 
conveyor face and thus the adhesive layer can enter the 
recess. Therefore, the adhesive layer can surely catch 
the dust to remove. In additionr by rotating the 

20 cleaning roller with an insertion member or the like 
being inserted into adhesive layer, dust having been 
transferred from the conveyor face of the conveyor to the 
surface of the adhesive layer can get caught in the 
adhesive layer. Thereby, fresh adhesive appears on the 
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surface of the adhesive layer. Because the adhesive 
force of the surface of the adhesive laye^r i.e., the 
cleaning performance Of the conveyor cleaner, 1$ thus 
Kept good, dust can be stably removed from the conveyor 
5 face of the conveyor. Therefore, replacement of member 
for cleaning needs not frequently be performed. This can 
decrease time, labor, and cost for maintenance « 
[0010] 

According to another aspect of the present 
10 invention, a conveyor cleaner comprises a cleaning roller^ 
an adhesive layer formed by a viscous body and covering a 
circumferential surface of the cleaning roller, and a 
mechanism for moving at least one of a conveyor and the 
cleaning roller so that the adhesive layer can be 
15 selectively at a position' where the adhesive layer is in 
contact with a conveyor face of a conveyor for conveying 
a medium and a position where the adhesive layer i$ 
separated from the conveyor face of the conveyor, 
[0011] 

20 If a state wherein the adhesive layer covering the 

circumferential surface of the cleaning roller is in 
contact with the conveyor face of the conveyor continues 
for a long time, there may arises a trouble in which part 
of the adhesive layer is transferred to the conveyor face 
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Of the conveyor/ or in which the adhesive layer sticks to 
the conveyor face of the conveyor so that the cleaning 
roller can not be rotated. According to the above 
construct ion* however / the adhesive layer can be brought 
5 into contact with the conveyor face of the conveyor only 
when the conveyor needs to be cleaned* When the conveyor 
need not be cleaned/ the adhesive layer is separated from 
the conveyor face of the conveyor ♦ Thus^ the above 
trouble can be avoided. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 
other and further objects^ features and advantages 
of the invention will appear more fully from the 
following description taken in connection with the 
15 accompanying drawings in which: 

FIG« 1 illustrates a general construction of an 
ink-jet printer including therein a belt cleaner 
according to an embodiment of the present invention; 

FIG. 2 is an enlarged view of the belt cleaner in 
20 the ink-jet printer of FIG* 1; 

FIG. 3 illustrates a state wherein a cleaning 
roller of the belt cleaner is pushed down by a conveyor 
roller and simultaneously an insertion member is inserted 
into an adhesive layer; 
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FIG. 4 illustrates a state wherein dust is 
transferred from a conveyor face of a conveyor belt to 
the adhesive layer, and furthermore, transferred dust is 
being caught in the interior of the adhesive layer by the 
5 insertion zaexnber; 

FIG. 5 is a cross-sectional view of the cleaning 
roller of FIG. 2; 

FIG. 6A is a vertical section of a modification of 
the cleaning roller including no tape base; 
10 FIG* €B is a vertical section of another 

wodification of the cleaning roller including no tape 
base; 

FIG, 7A is a perspective view of the insertion 
member having a blade-shaped end, included in the belt 
15 cleaner of FIG. 2; 

FIG. 7B is a perspective view of a modification of 
the insertion member; 

FIG. 8A illustrates an example in which the 
insertion member is inserted into the adhesive layer at 
20 an acute angle to a tangent to a circiunf erential surface 
of the adhesive layer; 

FIG. 8B is a partial enlarged view of FIG. 8A; 

FIG. 9A is a side view illustrating a state wherein 
the wide insertion member of the belt cleaner of FIG. 2 
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is inserted into the adh sive layer; 

FIG. 9B is a side view illustrating an example in 
which a plurality of insertion members are inserted into 
the adhesive layer; 

FIG. lOA illustrates a state wherein the ink- jet 
printer of FIG. 1 can perform printing; 

FIG. lOB illustrates a state immediately after a 
maintenance unit of the ink-jet printer of FIG. 1 starts 
to move; 

FIG* IOC illustrates a state wherein the 
maintenance unit is at a cap position; and 

FIG. 11 is a flowchart of a capping operation of 
the maintenance unit. 

15 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0012] 

FIG. 1 illustrates a general construction of an 
ink- jet printer including therein a belt cleaner 
according to an embodiment of the present invention. The 
20 ink-jet printer I of this embodiment is a color ink-jet 
printer having four ink- jet heads 2. Within the ink- jet 
printer 1/ a paper feed unit 11 and a paper discharge 
unit 12 are provided in left and right portions of FIG. 1, 
respectively » A paper conveyance path is formed 
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extending from the paper feed unit 11 to the paper 
discharge unit 12 within the ink- jet printer I. 
[0013] 

A pair of paper feed rollers 5a and 5b are disposed 
5 immediately downstream of the paper feed unit 11 for 
putting forward paper as a laedium from the left to the 
right in PIG. 1. In the middle of the paper conveyance 
path/ two belt rollers 6 and 7 and a looped conveyor belt 
8 as a conveyor are provided. The conveyor belt 8 is 
10 wrapped around each of the belt rollers 6 and 7 as to be 
stretched between them. 
[0014] 

The conveyor belt 8 has a two-layered structure 
made up of a polyester base body impregnated with 

15 urethane and a silicone rubber. The silicone rubber is 
disposed in the outer portion of the conveyor belt 8 to 
form a conveyor face. Paper fed through the pair of 
paper feed rollers 5a and 5b is kept on the conveyor face 
of the conveyor belt 8 by holding power. In this state, 

20 the paper is conveyed downstream, i.e., rightward in FIG. 
1, by driving one belt roller 6 to rotate clockwise in 
FIG. 1 as indicated by an arrow 40. 
[0015] 

. Pressing members 9a and 9b are respectively 

-9- 



d at: 3:07AM. 7/8/2003 



KAJI^flSSQCmTES 



Fax:06-6300-3591 



2003? 7fl8B(W 15:5d P.11/60 



provided at positions for feeding paper onto the conveyor 
belt 8 and for discharging the paper from the conveyor 
belt 8^ respectively. Either of the pressing members 9a 
and 9b is for pressing the paper onto the conveyor face 
5 of the conveyor belt 108 so as to prevent the paper from 
separating from the conveyor face, Thus/ the paper is 
surely kept on the conveyor face. 
[0016] 

A peeling device 10 is provided in the paper 
10 conveyance path immediately downstream of the conveyor 
belt 8, i.e,, on the right in FIG- 1. The peeling device 
10 peels off the paper, which has been kept on the 
conveyor face of the conveyor belt 8 by holding power r 
from the conveyor face so that the paper can be 
15 transferred toward the rightward paper discharge unit 12. 
[0017] 

Each of the four ink- jet heads 2 has, at its lower 
end, a head main body 2a. Each head main body 2a has a 
rectangular section. The head main bodies 2a are 
20 arranged close to each other with the longitudinal axis 
of each head main body 2a being perpendicular to the 
paper conveyance direction, i.e., perpendicular to FIG. 1. 
That is, this printer 1 is a line type. The bottom of 
each of the four head main bodies 2a faces the paper 
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conveyance path. In the bottom of each hoad main body 2a/ 
a large number of nozzles are provided each having a 
small-diameter ink ejection port. The four head main 
bodies 2a eject ink of magenta, yellow, cyan, and black, 
5 respectively. 

[0018] 

The head main bodies 2a are disposed such that a 
narrow clearance is formed between the lower face of each 
head main body 2a and the conveyor face of the conveyor 

10 belt 8, The paper conveyance path is formed within the 
clearance, in this construction, while paper / which is 
being conveyed by the conveyor belt 8^ passes immediately 
below the four head main bodies 2a in order, the 
respective color inks are ejected through the 

15 corresponding nozzles toward the upper face, i*e*, the 

print face, of the paper to form a desired color image on 
the paper, 
[0019] 

The ink-jet printer 1 is provided with a 
20 maintenance unit 17 for automatically carrying out 

maintenance of the ink- jet heads 2, The maintenance unit 
17 includes four caps 16 for covering the lower faces of 
the respective head main bodies 2a, and a non-illustrated 
purge system. 
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[0020] 

The maintenance unit 17 is at a position 
immediately below the paper feed unit 1? {hereinafter 
referred to aa withdrawal position) while the ink-jet 
5 printer 1 operates to print* When the ink- jet printer 1 
is expected not to perform printing for a long time/ for 
example, when a state in which no printing operation is 
performed continues for a predetermined time period or 
when the ink-jet printer 1 is powered off/ the 

10 maintenance unit 17 moves to a position immediately below 
the four head main bodies 2a (hereinafter referred to as 
cap position), where the maintenance unit 17 covers the 
lower faces of the head main bodies 2a with the 
respective caps 16 to prevent ink in the nozzlee of the 

15 head main bodies 2a from being dried, 
[0021] 

The belt rollers 6 and 7 and the conveyor belt 8 
are supported by a lifting mechanism including a chassis 
42. When the maintenance unit 17 moves between the 
20 withdrawal and cap positions/ the belt rollers 6 and 7 
and the conveyor belt 8 are moved up or down by the 
lifting mechanism. 
[0022] 

The chassis 42 in the lifting mechanism is put on a 

-12- 
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. ™»MbT 43 disposed under the chassis 42. The 
cylindrical member «J o^^f 

at a position .aviati., tro» t.a «n.a. o. th. 

w ii^ Thus, by rotating the shaft 44, 
cylindrical mejuber 43. Thus, oy 

3 leve. o. tn, upp.^o.t portion o. t.e cvXindricaX 

t.e withdrawal position to the cap position, tne 
,,ii„drioal 43 »ust have h«n rotat.d at a 

. ^ .nale in advanc. so as to move down the 
10 predetermined ansle ma" 

h.lt e and the belt toll.rs 6 and 7 by a 
conveyor belt B ana i ris 
...tinent distano. .re the position illustrated in . • 

. space for the movement of the maintenance unit 
is thereby ensured. 

15 [0023] 

X„ the r.,ion surrounded by th. conveyor belt e, 
„early rectangular paraUelapiP- .1 havin, its 

.1 that of the conveyor belt b 
width substantially ecjual to that 

. .sposed at an opposite position to the in.... - 

h.iv B to support the upper 
upper part of the conveyor belt B to 

p.rt o. the conveyor belt » from th. inside. 

Tls .mbodi..nt. th. b.lt cl.an.r 30 is Provid.d 
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just below one belt roller 6. The belt cleaner 30 
removes dust such as paper dust generated within the ink^ 
jet printer 1 and adhering to the conveyor face of the 
conveyor belt 8. Thereby, the belt cleaner 30 recovers 
5 the holding power of the conveyor face of the conveyor 
belt 8 for papers. 
[0025] 

Nexti a specific construction of the belt cleaner 
30 will be described with reference to FIG, 2\ 
10 [0026] 

Referring to FIG. 2, the belt cleaner 30 includes a 
3upporting member 21 fixed to a suitable member of the 
body of the ink-jet printer 1. The supporting member 21 
supports a supporting shaft 22. The supporting shaft 22 
15 supports a middle portion of a swing arm 14* Thereby/ 
the swing arm 14 is freely swingable. The swing arm 14 
supports, on its one end, a cleaning roller 3 so as to be 
freely rotatable around a roller shaft 19 ♦ 

[00271 

20 The cleaning roller 3 includes the roller shaft 19, 

a roller body 26 as a main body> and an adhesive layer 4 
having a thickness of about several millimeters and 
covering the circumferential surface of the roller body 
26. The adhesive layer 4, having viscosity, is made of a 
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suitable adh sive controlled to have an adhesive force 
stronger than the adhesive force of the conveyor face of 
the conveyor belt 8* Thusy when the adhesive layer 4 is 
brought into contact with the conveyor face of the 
5 conveyor belt 8/ dust adhering to the conveyor face is 
transferred to the eurface of the adhesive layer 4. 
[0028] 

A hook portion 14a is formed at the other end of 
the swing arm 14 • One end of a biasing spring 15 is 

10 engaged with the book portion 14a. The other end of the 
biasing spring 15 is engaged with a hook portion 21a 
formed on the supporting member 21. The biasing spring 
15 always draws downward the hook portion 14a of the 
swing arm 14 and thus always applies a force to the swing 

15 arm 14 to rotate the swing arm 14 clockwise in FIG. 2- 
When the swing arm 14 is drawn by the biasing spring 15 
and thereby rotated clockwise in FIG. 2, the cleaning 
roller 3 is moved upward. 
[0029] 

20 The swing arm 14 has a stopper portion 20* When the 

swing arm 13 is at a position illustrated in FIG. 1 or 2, 
the stopper portion 20 is in contact with the supporting 
member 21 to stop the clockwise rotation of the swing arm 
14 caused by being drawn by the biasing spring 15. That 

-15- 
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is, the stopper portion 20 functions to set the upper 
limit of the position of the cleaning roller 3 to the 
position illustrated in FIG. 1 or 2* 
[0030] 

5 An insertion menvber 13 for being inserted into the 

adhesive layer 4 is fixed to the supporting mezaber 21 
with a screw. The insertion member 13 is made into a 
thin plate of stainless steel having proper elasticity. 
The insertion member 13 extends horizontally from an end 

10 of the supporting member 21 to a position just below the 
cleaning roller 3, where the insertion member 13 is 
perpendicularly bent upward. An end portion 13a of the 
insertion member 13 is positioned immediately below the 
cleaning roller 3* 

15 [0031] 

Next^ an operation of the belt cleaner 30 will be 
described together with an operation of each part of the 
ink- jet printer 1. 
[0032] 

20 As illustrated in FIG. 1, when the ink- jet printer 

is in operation for printing, the conveyor belt 8 is at a 
position near the head main bodies 2a of the ink- jet 
heads 2 and upward distant from the cleaning roller .3. 
At this time, because the stopper portion 20 is in 

-16. 
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contact with the supporting member 21, the cleaning 
roller 3 ia stopped at the upper limit position 
illuetrated in FIG. 1 or 2 and the end portion 13a of the 
Insertion mezober 13 is separated from the adhesive layer 
S 4. 

[0033] 

When the conveyor belt 8 ia moved down by the 
above-described lifting mechaniam, the adhesive layer 4 
is first brought into contact with the conveyor face of 

10 the conveyor belt 8. When the conveyor belt 8 is further 
moved down by a short distance from the above position, 
the cleaning roller 3 is pushed down by the conveyor belt 
8 as illustrated in FIG. 3. At this time, the swing arm 
14 is swung counterclockwise around the supporting shaft 

15 22 against the biasing force of the biasing spring 15. 

In accordance with the swing of the swing arm 14, the end 
portion 13a of the insertion member 13 is inserted into 
the adhesive layer '4. 
fO034] 

20 in this state, as illustrated in FIG. 4, the belt 

roller 6 is rotated counterclockwise in FIG. 4 as 
indicated by an arrow 45 to drive the conveyor belt 8* 
The cleaning roller 3 is then rotated with the drive of 
the conveyor belt 8 because the adhesive layer 4 is in 
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contact with the conveyor face of the conveyor belt 8 . 
At this time/ the biasing spring 15 is biasing the swing 
arm 14 eo that the adhesive layer 4 Is pressed onto the 
conveyor face of the conveyor belt 8* Thus, the cleaning 
5 roller 3 is rotated with the adhesive layer 4 being in 
contact with the conveyor face of the conveyor belt 8. 
[0035] 

By thus rotating the cleaning roller 3, dust 50 
adhering to the conveyor face of the conveyor belt 8 is 

10 transferred to the surface of the adhesive layer 4 and 

thereby resioved from the conveyor face* As a result/ the 
holding power of the conveyor face for paper, which has 
been lowered due to the dust 50/ Is recovered*' Thus/ the 
paper conveyance after this becomes sure and smooth again » 

15 In this case/ because the adhesive layer 4 is formed by a 
viscous body/ even if the dust 50 is placed in fine 
recesses on the conveyor face of the conveyor belt 8> the 
adhesive layer 4 can be deformed in accordance with the 
unevcnness of the conveyor face to enter the recesses. 

20 Thus/ the dust 50 can surely adhere to the adhesive layer 
4 to be removed. 
[00361 

The viscosity of the adhesive forming the adhesive 
layer 4 is suitably determined in consideration of two 
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conditions of removal efficiency of dust 50 and 
prevention of the adhesive layer 4 from dripping. If the 
viscosity of the adhesive is lowered, the adhesive layer 
4 can be easily deformed in accordance with the 
5 unevenness of the conveyor face of the conveyor belt 8 
and thus the removal efficiency of dust 50 is improved. 
In this caser however, the adhesive layer 4 is apt to 
gather on the lower side of the cleaning roller 3 and 
drop. Thus^ by determining the viscosity of the adhesive 

10 forming the adhesive l«^yer 4 while taking the competitive 
two conditions into consideration, dust 50 can be 
effectively removed without the adhesive layer 4 dripping. 
[0037] . ' ' 

At this time, on the lower side of the cleaning 

15 roller 3, as illustrated in FIG. 4/ the end portion 13a 
of the insertion membe?: 13 is inserted into the adhesive 
layer 4, Therefore, as the cleaning roller 3 Is rotated, 
the dust having been transferred from the conveyor face 
of the conveyor belt 8 to the surface of the adhesive 

20 layer 4 gets caught in the adhesive layer 4. Thus, such 
a trouble as the adhesive force of the surface of the 
adhesive layer 4, i.e., the cleaning performance of the 
belt cleaner 30, is lowered due to accumulation of a 
great deal of dust SO on the surface of the adhesive 
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layer 4 can b prevented. In other words, the adhesive 
force of the surface of the adhesive layer i, i«e./ the 
cleaning performance of the belt cleaner 30, can be 
recovered. Thereby, fresh adhesive appears on the 
5 eurface of the adhesive layer 4. Becauee the adhesive 
force of the surface of the adhesive layer 4, i.e./ the 
cleaning performance of the belt cleaner 30, is kept good, 
dust can be stably removed from the conveyor belt 8. 
Therefore, replacement of cleaning member, for example, 
10 only the adhesive layer 4 or the cleaning roller 3 

including the adhesive layer 4, need not frequently be 
performed. This decreases time, labor, and cost for 
maintenance* 
[0038] 

15 Next, a specific structure of the cleaning roller 3 

of this embodlzaent will be described with reference to 
FIG. 5. 

[0039] 

The roller shaft 19 as the center of rotation of 
20 the cleaning roller 3 is made into a cylindrical bar of 
metal such as stainless steel or aluminum. The 
cylindrical roller body 2 6 made of a rubber or resin is 
fitted on the outer circumferential surface of the roller 
shaft 19 • A sheet-shaped tape base 21 is wrapped around 
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and bonded to the outer circumferential surface of the 
roller body 26, The adhesive layer 4 is provided on the 
outer surface of the tape base 27 opposite to the surface 
bonded to the roller body 26. 
5 10040] 

The tape base 27 is made into a sheet of urothane 
foam and has a length corresponding to the outer 
circumference of the roller body 26. As illustrated in 
an enlarged view in FIG. 5, before the tape base 27 is 

10 wrapped around the roller body 26, an adhesive is applied 
into a suitable thickness to one surface of the tape base 
27 to form the adhesive layer 4 and a known adhesive 28 
such as an acryl- or ether-base adhesive is applied to 
the other surface of the tape base 27. The tape biase 27 

15 is then wrapped around and bonded to the roller body 26 
such that the surface to which the adhesive 28 has been 
applied faces the outer circumferential surface of the 
roller body 26. Thereby, the cleaning roller 3 whose 
circumferential surface is covered with the adhesive 

20 layer 4 is manufactured. By thus using the tape base 27, 
the adhesive layer 4 can be formed in a simple structure. 
This can decrease the number of steps and cost of 
manufacture* 
[0041] 
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If the tape base 27 entirely covers the outer 
circiimferential surface of the roller body 26, the 
Insertion member 13 Is never caught in the tape base 27 
while the cleaning roller 3 is rotated with the insertion 
5 member 13 being inserted into the adhesive layer 4. In 
this embodimentr however, the tape base 27 does not 
entirely cover the outer circumferential surface of the 
roller body 26 and has a seem 27a, as illustrated in FIG. 
5. To prevent the insertion member 13 from being caught 
10 by the seem 27a# the seem 27a is preferably filled up 
with the adhesive of the adhesive layer 4- 
[0042] 

Because the tape base 27 is made of urethane foam 
as described above, it is easily deformable* Therefore, 

15 when the adhesive layer 4 is brought into contact with 
the conveyor face of the conveyor belt 8, the tape base 
27 supporting the adhesive layer 4 is easily deformed to 
follow the unevenness or inclination of the conveyor face 
of the conveyor belt 6. At this time, the adhesive layer 

20 4 supported on the circumferential surface of the tape 
base 27 is also deformed to follow the unevenness or 
inclination of the conveyor face of the conveyor belt 8. 
As a result, the adhesive layer 4 can be uniformly in 
contact with the conveyor face of the conveyor belt 8. 
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ThuSf th followability of the adhesive layer 4 to the 
conveyor face of the conveyor belt 8 is improved and dust 
50 can be effectively removed, 
[0043] 

5 . As a further effect of the tape base 27 made of a 
foamed material^ the adhesive of the adhesive layer 4 can 
permeate Into fine cavities, thereby, the adhesive layer 
4 can be stably held on the circumferential surface of 
the tape base 27 and prevented from dropping. 

10 (0044] 

The tape base 27 may be made of a npnwoven fabric 
in place of a foamed material. Also in this case/ the 
same effects as the case of using a formed material can 
be obtained. That Is^ like a foamed material, a nonwoven 

15 fabric is good in followability to the unevenness and 
inclination of the conveyor face of the conveyor belt 8 
and the adhesive of the adhesive layer 4 can permeate the 
tape base 27. Also in this case obtained are the effect 
that the followability of the adhesive layer 4 to the 

20 conveyor face of the conveyor belt 8 is improved and 
thereby dust 50 can be effectively removed, and the 
effect that the adhesive layer 4 can be stably held on 
the circumferential surface of the tape base 27 and 
prevented from dropping. 
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[0045] 

Even if the tape baae 27 is made of a material 
other than a foamed material and a nonwoven fabricr as 
far as the material of the tape base 27 has elasticity, 
5 the above-mentioned effect is obtained that the 

followability of the adhesive layer 4 to the conveyor 
face of the conveyor belt 8 is improved. The tape base 
27 may be made of a material other than a foamed material 
and a nonwoven fabric and having no elasticity. 
10 [0046] 

In the cleaning roller 3 of t hi 6 embodiment^ the 
adhesive layer 4 is provided on the circumferential 
surface of the tape base 27 « However, the present 
invention is not limited to this structure. For example, 
15 the tape base 27 may not be used. Next, structures using 
no tape base 27 will be described with reference to FIGS. 
6A and 6B, 

[0047] 

FIG. 6A illustrates a cleaning roller 103 as a 
20 modification. The cleaning roller 103 includes a roller 
body 126 having an even circumferential surface, and an 
adhesive layer 104 made of an adhesive having been 
applied directly to the circumferential surface of the 
roller body 126. FIG. 6B illustrates a cleaning roller 
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203 as another modi f icat Ion « The cleaning roller 203 
includes a roller body 226 which has a plurality of 
projected portions 227. An adhesive layer 204 is 
provided on the uneven circumferential surface of the 
5 roller body 226. Comparing both modifications, the 

modification of FIG* 6B is preferable to the modification 
of FIG. 6A« This is because the circumferential surface 
area of the roller body 226 of FIG • 6B is larger than 
that of the roller body 126 of FIG. 6A and the adhesive 

10 can easily enter recesses on the circumferential surface 
of the roller body of FIG, 6B* As a result, in the 
modification of FIG. 6B# the adhesive layer 204 can be 
stably held on the circumferential surface of the roller 
body 226 and the adhesive layer 204 can effectively be 

IS prevented from dropping* 
[0048] 

Unevenness formed on the circumferential surface of 
the roller body 226 is not limited to that of the 
modification of FIG, 6B in which a number of projected 
20 portions are formed. For examplOr a number of grooves 
are formed at regular intervals on the whole 
circumferential surface of the roller body 226. Or, a 
treatment for increasing the surface roughness / e.g./ 
creping, is applied to the circumferential surface of the 
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roller body 226 to form unevenness. 
[00491 

Next, drlv. of the cleantn, roller 3 ci thl. 
e^odlment will be described. Xn thi, embodiment, the 
5 adneeive layer 4 i. pre.e.d onto the conveyor face o£ the 
con«ycr belt » by bi.sin, torce of the blaein, aprin, 15. 
in thl. atate, by drivin, the con«yor belt S, the 
cleauin, roller 3 ia driven by the conveyor belt 6 to 
rotate, in thl. con.truction, becau.e the drive 
10 -echaniam for the conveyor belt S can drive also the 

cleaning roller 3, no .P.ci«ic .echanla. for drivin, the 
cleanm, roller 3 ia neceaaary. Thia can .i»plify the 
conatructlon of the apparatn. and decr.aae the 
manufacture cost. 

15 (00501 

I„ thl. embodiment, aa ilWatrated In riG. 7*, the 

end portion 13. of the in.ertion -ember 13, 1 the 

portion to enter the adh.aiv. layer 4, ha. a .tr.i,ht 
.lad. ahape. However, the ah.pe of the end portion 13a 
20 of the InBertion member 13 i. not limited to thi.. 
[0051] 

illustrated in FIG. IB, an 
For example, aS lixustia^' 

inaertion member 113 i. uaabl. havin, an end portion I13a 
ie„ed li.. a aawbac.. Xn anch an end portion 113a 
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having a jag/ protrusions can enter the adhesive layer 4 
more deeply and dust 50 on the surface of the adhesive 
layer 4 can get caught in the interior of the adhesive 
layer 4. Thereby, the adhesive force of the surface of 
5 the adhesive layer 4, i,e,/ the cleaning performance of 
the belt cleaner 30/ can be surely and effectively 
recovered^ Further, in case of using such an insertion 
member 113, because the adhesive of the adhesive layer 4 
can pass through recesses of the end portion 113a/ a 

10 problem can be avoided in which most part of the adhesive 
layer 4 is swept away so that the thickness of the 
adhesive layer 4 is decreased. Further, this 
modification is advantageous also on the points that the 
adhesive is scarcely caught upon passing through recesses 

15 of the end portion 113a and the generated resistance is 
not so high. The shape of the unevenness of the end 
portion of the insertion member Is not limited to such a 
sawback shape as illustrated in FI(3« 7B. The shape of 
the unevenness of the end portion of the insertion member 

20 can be various^ for example, a brush shape* 
[0052] 

A surface treatment for reducing adhesion to the 
adhesive layer 4 is preferably applied to the end portion 
13a of the insertion member 13, i.e./ the portion to be 
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i„„rt.. into the .dn«lv. l.y« Thereby, sep.ratl» 
0£ the inaertion ..^er 13 tr=» the .dh..l« layer . i. 

the edhe.1v. l.yer 4. Further, hec.u.. the reeletence 
, ,e»«.t.d upon rotetm, the cleanin, roller 3 1. lowered, 
the load on the drive .yst.» lor the conveyor belt . Is 

relieved. 

[00531 

Fro» the viewpoint ol lowering the re^i.t.no. 
10 generated upon rotating th. <:l..«i«« roller 3. aa 

.lluatrated in ™. 8^, It la "I- """""^ '° " 
insertion .e»h.r .13 having a end portion al3a emending 
at an angle alpha, which is an aoute angle ...Her than 
,0 degree., to the rotating direction, indicated by an 
,S arrow in «S. SB, ot the adhesive la.er . caused by the 
station o* the Cleaning roller 3. m this case, the end 
portion 213a ot the Insertion ».^.r 213 i' i-«"<' 
the adhesive layer 4 at an acute angle to a tangent to a 
Circunlerenttal surface ot the adhesive layer 4. In thi. 
.„ .cnstruction, while the cleaning roller 3 i. rotated, the 
end portion 213a of the insertion »e^er 213 is drawn 
,l,n, the adhesive layer 4 and thus prevented from 
enterln, the adhesive layer 4 more deeply than it is 
.eslrad. Thereby, excessive resistance is Prevented from 
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being generated upon rotating the cl aning roller 3 with 
the insertion member 213 being inserted into the adhesive 
layer 4 and a trouble can be prevented in which overload 
is applied to the drive system for the conveyor belt 8* 
5 [0054] 

In thie embodiment/ as illustrated in FIG. 9A/ the 
insertion member 13 is made of a single member having a 
width Wl somewhat smaller than the width of the adhesive 
layer 4. The insertion member 13 is Inserted into the 

10 adhesive layer 4 in the substantially entire width of the 
adhesive layer '4. However^ as illustrated in FIG, 9B, it 
is preferable to use insertion members 313 to 
independently inserted into regions W2 obtained by 
dividing the width of the adhesive layer 4. In case that 

15 the insertion members 313 are independently inserted into 
the respective regions W2 as illustrated in FIG. 9B, even 
if the surface of the adhesive layer 4 is uneven^ the 
insertion members 313 can independently follow the 
unevenness. Thereforor dust can get caught in the 

20 adhesive layer 4 uniformly on the whole area of the 

adhesive layer 4. thus, fresh adhesive appears uniformly 
on the entire surface area of the adhesive layer 4. In 
place of using the plurality of independent insertion 
members 313 shown in FIG. 9B, a single insertion member 
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may be uaed having a plurality end portions which are 
corresponding to the respective regions W2, 
[OOSSJ 

In case of using an insertion meiaber made of a 
5 material having no elasticity/ a specific means such as a 
biasing spring must be provided for causing the Insertion 
member to be inserted into the adhesive layer. In this 
embodiment(r however, because the insertion member 13 is 
made of a stainless steel plate having elasticity/ such a 

10 specific means is unnecessary, Ihus/ the construction is 
simple and the manufacture cost can be reduced. Further , 
even if catching the end portion 13a of the insertion 
member 13 in the adhesive layer 4 is going to occur while 
the cleaning roller 3 is rotated/ the insertion member 13 

15 can be accordingly deformed to avoid being caught- 

Therefore, the drive system for the conveyor belt 6 for 
rotating the cleaning roller 3 is prevented from 
receiving an excessive load. 
. [0056] 

20 The elasticity of the insertion member 13 is 

suitably determined in consideration of the viscosity or 
the like of the adhesive layer 4 such that the end 
portion 13a of the insertion member 13 can be inserted 
into the adhesive layer 4 to a proper depth, 

•30- 
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[0057] 

The adhesive layer 4 can be in two 3tat€B of being 
in contact with the conveyor face of the conveyor belt 8 
and of being separated froin the conveyor face of the 
5. conveyor belt 8, That is, the adhesive layer 4 can be 
either in contact with the conveyor face of the conveyor 
belt 8 or separated from the conveyor face of the 
conveyor belt 8. A construction is thinkable in which 
the adhesive layer 4 covering the circuinf erential surface 

10 of the cleaning roller 3 is always in contact with the 
conveyor face of the conveyor belt 8* In this 
construction/ however, when a long time elapses, a 
trouble may arise in which part of the adhesive layer 4 
transfers to the conveyor face of the conveyor belt 8 or 

15 in which the adhesive layer 4 sticks to the conveyor face 
of the conveyor belt 8 so that the cleaning roller 3 can 
not rotate any longer. In this embodiment, however, the 
adhesive layer 4 is in contact with the conveyor face of 
the conveyor belt 8 only when cleaning is necessary, and 

20 separated from the conveyor face of the conveyor belt 8 
when cleaning is unnecessary. Therefore, the above- 
described trouble can be avoided. 
[0058] 

Also, the insertion member 13 can be in two states 

.31. 
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of being inserted into the adhesive layer 4 and of being 
separated from the adhesive layer 4. A constrviction is 
thinkable in which the insertion member 13 is always 
inserted into the adhesive layer 4. In this construction, 
5 however, when a long time elapses/ a trouble may arise in 
which part of the adhesive layer 4 transfers to the 
insertion member 13 or in which the adhesive layer 4 
sticks to the insertion member 13 so that the cleaning 
roller 3 can not rotate any longer; In this embodiment, 

10 however, the cleaning roller 3 is rotated with the 

insertion member 13 is being inserted into the adhesive 
layer 4 only when recovering the adhesive force of the 
surface of the adhesive layer 4, i.e*, the cleaning 
performance of the belt cleaner 30, is necessary, and the 

15 insertion member 13 is separated from the adhesive layer 
4 when recovering is unnecessEfry. Therefore, the above-^ 
described trouble can be avoided. 
[0059] 

In this embodiment, the insertion member 13 comes 
20 to be inserted into the adhesive layer 4 substantially at 
the same time when the adhesive layer 4 gets into contact 
with the conveyor face of the conveyor belt 8, and the 
insertion member 13 comes to be separated from the 
adhesive layer 4 substantially at the same time when the 
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adhesive layer 4 comes to be separated from the conveyor 
face of the conveyor belt 8. Thus, the insertion member 
13 is inserted into the adheisive layer 4 while the 
adhesive layer 4 is In contact with the conveyor face of 
5 the conveyor belt 8, and the insertion laember 13 is 
separated from the adhesive layer 4 while the adhesive 
layer 4 i$ separated from the conveyor face of the 
conveyor belt 8. Therefore, while the adhesive layer 4 
is in contact with the conveyor face of the conveyor belt 

10 8 to transfer dust to the surface of the adhesive layer 4< 
dust having been transferred to the surface of the 
adhesive layer 4 can ^et caught in the adhesive layer 4. 
Thereby, with the adhesive force of the surface of the 
adhesive layer 4, i«e.r the cleaning performance of the 

15 belt cleaner 30, being kept good, cleaning the conveyor 
belt 8 can be surely performed. .On the other hand, when 
the adhesive layer 4 is separated from the conveyor face 
of the conveyor belt 8 and cleaning the conveyor belt 8 
is not performed/ the insertion member 13 is also 

20 separated from the adhesive layer 4, Therefore, a 
trouble caii be avoided in which deterioration of the 
adhesive layer 4 is accelerated due to bringing fresh 
adhesive to appear on the surface of the adhesive layer 4 
more than necessary or in which part of the adhesive 
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layer 4 transfers to the insertion member 13 • 
[0060] 

In this embodiment/ the adhesive layer 4 is either 
in contact with or separated froza the conveyor face of 
5 the conveyor belt 8 in accordance with the upward and 
downward movements of the conveyor belt 8 upon movement© 
of the maintenance unit 17 between the above-described 
withdrawal and cap positions (see FIG* lOB) ♦ This is a 
reasonable construction in which the operation for 

10 maintenance for the conveyor belt 8 is performed in 

parallel with a series of operations for maintenance for 
the ink-jet heads 2, This can shorten the time necessary 
for the maintenance work. In addition, because the 
lifting mechanism for moving the conveyor belt 8 can be • 

15 also used for bringing the adhesive layer A into contact 
with the conveyor face of the conveyor belt 8 and 
separating the adhesive layer 4 from the conveyor face of 
the conveyor belt 8, any specific mechanism is 
unnecessary for bringing the adhesive layer 4 into 

20 contact with the conveyor face of the conveyor belt 8 and 
separating the adhesive layer 4 from the conveyor face of 
the conveyor belt 8. Thus/ the construction can be 
simplified and the manufacture cost can be reduced- 
[00613 
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MthougU varlcu. .dh«lv.. m,y be u».d tax the 
.d..3i« layer 4. It i. desirable tc a« « adheeive 
„on-.lUcon-baae material aucb uretbane- er acryl- 

.aa. material . « e elUpoa-bas. material i. u.ed a. the 
. aabealv. of the adbeai.e layer 4, when the edheaive layer 
, la in oontapt with the cpnv.yor face of the conveyor 
bait 8, an excea.lve adhe.lve *or« is a'pt to appear 
between the adheaive layer 4 and the conveyor face of the 
conveyor belt 8 b.=a».a the conveyor face of the conveyor 
10 bait e 1, mad. of alllcon. rubber a, de.crlbed above. 

such an exceselve adheaiv. force .ay hinder the nove-ent 
the conveyor belt B and the rotation of the cXeanin, 
roller 3. m thi. embodiment, however, becau.e the 
aoheaiv. layer 4 1. mad. of a „on-alllcou-ba.e material 
i. While the conveyor face of the conveyor belt S ia made of 
Silicone rubber, the above-daacribed trouble can be 
.voidad. Thua, the cleaning roller 3 can b. amoothly 
stated With the adheaive layer 4 bain, in contact with 
the conveyor face of the conveyor belt » and duet .0 on 
.0 the conveyor face of the conveyor belt 8 can aur.ly 

«here to the adhealve layer 4 to be removed. Therefore, 
the cleaning efficiency la improved. 

Howevar, if the conveyor face of the conveyor belt 
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8 is inad^ of a non-slllcon-b&s material/ it is desirable 
to use a silicon-base material as the adhesive of the 
adhesive layer 4 in order to avoid the above-described 
trouble • That is, when one of the conveyor face of the 
5 conveyor belt 8 and the adhesive layer 4 is made of a 
silicon-base material/ the other may be made of a non- 
silicon-base material. In this construction/ as 
described above, duet on the conveyor face can surely 
adhere to the adhesive layer 4 to be removed and thereby 
10 the cleaning efficiency can be improved. 
[0063] 

Next, relation between a maintenance operation of 
the maintenance unit 17 and a cleaning operation of the 
cleaning roller 3 for the conveyor belt 8 will be 
15 described mainly with reference to FIGS. lOA, lOB/ loe, 
and 11, FIGS, IDA to IOC illustrate states of the ink- 
jet printer 1 in the order of time elapse. FIG. 11 is a 
/ flowchart of a capping operation of the maintenance unit 
17, 

20 [0064] 

The flowchart of FIG. 11 will be described first. 
In Step SlOl, the maintenance unit 17 is at the 
withdrawal position just below the paper feed unit 11 as 
illustrated in FIG, lOA, The conveyor belt 8 is at its 
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uppermost position where a narrow clearance is formed 
between the conveyor face of the conveyor belt 8 and the 
lower face of the head main body 2a of each Ink-jet head 
2. At this time, the ink-jet printer 1 is in a state 
5 that the ink- jet printer 1 can perform printing or in a 
state that the ink- jet printer 1 is performing the 
printing. In the loop of Steps SlOl and 5102, the ink- 
jet printer 1 waits for a cap signal from a non- 
illustrated controller within the ink- jet printer 1 with 
10 keeping the etato of positional relation illustrated in 
FIG, lOA. 

[.0065] 

The cap signal Is Issued by the non-illustrated 
controller when a state of receiving no print start 

15 instruction from an upper-order machine such as a 

personal computer connected to the ink- jet printer 1 
continues for a predetermined time period after a 
printing operation is completed or the ink- jet printer 1 
is powered on. When receiving the cap signal from the 

20 non-illustrated controller, the ink- jet printer 1 moves 
the conveyor belt 8 downward. Thereby, the conveyor belt 
8 moves downward, and the adhesive layer 4 gets into 
contact with the conveyor face of the conveyor belt 8 and 
the insertion member 13 comes to be inserted into the 
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adhesive layer 4 , « described above. 

10066] 

Wh.n tb. downward movement o£ th. conv.yor belt e 

I, co-pleted, the inX-J.t printer 1 control. . ncn- 
, iUu^treted torwardin, ,ech.nl,m to .o« the .alnten«.« 

unit 17 horlxontally («• "<5- • 

maintenance unit 17 1= -ved in a spa=. between tb. 

conveyor belt 8 bavin, moved down and tb, In-c-Jet bead. 2 
„„p S104, . FIG. lOB ill^etrate. a state immediately 
10 after the maintenance unit 17 start, to move. 

rimult.neou,ly with the .tart of the horizontal 
„,vement of the maintenance unit 17 from the withdrawal 
position toward the cap poaition. the conveyor belt . i. 
15 driven. At tbi. time, b«.us. the adhesive layer 4 is in 

rs'f the conveyor belt 8, 
contact with the conveyor face: of the oo 

the cieanin, roller 3 starts to rotate and a cl.anin, 
operation for ramovin, dust starts. Further, at the .am. 
time, dust start, to be c.u,bt in the adhe.i.e layer 4 by 

lower side of the cleaning 
20 the insertion member 13 on the lower 

roller 3. 

[0068] 

When the maintenance unit 17 move, to a position 
just below the head main bodies aa, the horizontal 
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movement of the maintenance unit 17 is completed. 
Simultaneously with this, the drive of the conveyor belt 
8 is stopped and cleaning the conveyor belt 8 by the 
cleaning roller 3 and catching dust on the eurface of the 
5 adhesive layer 4 in the interior thereof by the insertion 
member 13 are also stopped* 
[0069J 

After that, the conveyor belt 8 is moved upward by 
the lifting mechanism (Step S105) , By the upward 

10 movement of the conveyor belt 8, the conveyor face of the 
conveyor belt 8 and the adhesive layer 4, and the 
adhesive layer 4 and the insertion member 13 are 
separated from each pther^ respectively. As illustrated 
in FIG* IOC, the maintenance unit 17 is pushed up by the 

15 conveyor belt 8 moving upward, and brought to the cap 
position where the lower face of each head main body 2a 
is covered with a cap 16 (Step S106) . 
[0070] 

The maintenance unit 17 is at the cap position in 
20 the term in which it is expected that printing is not 

performed for a long time, for example, when the ink-- jet 
printer 1 is powered off, as described above. While the 
maintenance unit 17 is at the cap position^ it is 
expected that the conveyor belt 8 is hot driven and 
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Stopped for a long time. Therefore, in case of a 
construction in which the adhesive layer 4 is always in 
contact with the conveyor face of the conveyor belt 6 or 
the insertion member 13 is always inserted into the 
5 adhesive layer 4, there is a high possibility that a 
trouble may arise in which part of the adhesive layer 4 
transfers to the conveyor face of the conveyor belt 8/ 
the adhesive layer 4 sticks to the conveyor face of the 
conveyor belt 8^ or the like, as described above, In 

10 this eiobodlment, however, because the adhesive layer 4 
and the insertion member 13 are separated from the 
conveyor face of the conveyor belt 8 and the adhesive 
layer 4, respectively, when the maintenance unit 17 is at 
the cap position, i.e., when the lower face of each head 

15 main body 2a is covered with the cap 16, the above 
trouble can be avoided. 
[0071] ' 

In the above-described embodiment, a belt cleaner 
according to the invention is applied to an ink- jet 
20 printer. However, the present invention is not liiaited 
to this. For example, the present invention can be 
applied also to an ink-jet type facsimile or copying 
machine. Further, the present invention is not limited 
to be applied to an ink- jet type machine. For example, 
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the present invention can be applied also to an 
electrophotographic type printer or the like, 
[0072] 

Further, the object to be cleaned with the cleaning 
5 roller 3 is not limited to a belt. For example, the 
cleaning roller 3 and the insertion member 13 can be 
provided in a printer or the like of a type in which 
papers are conveyed with being held on a circumferential 
surface of a drum not a belt. 

10 [0073] 

While this invention has been described in 
conjunction with the specific embodiments outlined above, 
it is evident theit many alternativea, modifications and 
variations will be apparent to those skilled in the art. 

IS Accordingly, the preferred embodiments of the invention 
as set forth above are intended to be illustrative, not 
limiting. Various changes may be made without departing 
from the spirit and scope of the invention as defined in 
the following claims. 

20 
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